Nuclear spin-lattice relaxation times, T&, have been measured over a temperature range T = (1.1-300) K and frequency range v =2-15 MHz in a single crystal of CdS doped with 13-ppm cobalt. Minima in T& vs T are observed, and absolute values of the effective electron relaxa-
I. INTRODUCTION
Transition-metal ions of the 3d group have been studied rather extensively in II-IV compounds by the use of electron-paramagnetic-resonance (EPR) techniques.~'~In general, the analysis of the EPR spectrum allows the determination of the static interactions of the spins with the lattice, while dynamical interactions can be studied by measurements of electron spin-lattice relaxation. Unfortunately, the electron spin-lattice relaxation time v', can often be studied over only a very narrow temperature range, because at low temperatures the line shaye may be too complicated and at high temperatures v', may either be too short for direct techniques or the line may be too broad for indirect techniques. In such cases it is sometimes profit-. able to apply the nuclear-magnetic-resonance (NMR) The theory of nuclear spin-lattice relaxation, due to fluctuating electron spins at fixed spatial positions, is well documented and will only be briefly reviewed here. 6'~I Analysis of measurements of disorder distributions and of channeling effects in crystals covered with amorphous layers requires knowledge of the scattered-particle distribution and of the probability that a particle with a given transverse momentum will be transferred out of the aligned component into the random component of the beam (dechanneled). For the dechannneling probability it is assumed (square-well approximation) that a particle is in the random component of the beam when its angle with the channel axis is greater than $&~2, the critical angle for channeling. In channeling measurements of disorder, various scattering treatments have been used to obtain the angular distributions of the particles; single, ' multiple, ' and plural scattering. These scattering regimes are classified according to the mean value rn of the number of collisions, which is proportional to the layer thickness t and to the number of scattering centers per unit volume ¹ This number m, also
